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1. Electron-Microscope Investigation of Steel Struotures by N N Buqmc;v and
R M Lerinman, Doklady Akudemil Naukt SSSR 62 (19%8) no. 5, pp 529/632
Ao A atw@ylcr the suitabi) 1ty of collodien replicac. Four samples were exsmineds
bainite in & low-alloy steel; high speed sheel; "troostite”" in a carbon %ol 3

nteel; martensite in & chromium-mangensee tearing steel. The latter photemiczo-
graph was stereoscopic. It was consluded that the collodion replicas gave
sutisfactory results, and that some details were revealed that were not

visible with the ordinary microacope,

B. This paper 1s obviously merely an exploratury study to determine the utilaity
and limitations of collodion replicas, It dces not present anything new but
apparently was uné :rtaken to clarify conflicting reporte in the literature as to
the contrast and resolution obtained wi¢h such replicas. Considerable progress
has been made sincc the time this paper wus written; Formvar 15 now generally

preferred to collodion. | | 25X1
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! C. uhe Sovimts &l this period appear to kave beer at the stage where the USA
wvar from sbout 19kl to 1947; namely, wajor attention was being given to the
development of techniques of specimen and replica preparation. Since that
time, the emphasis in the USA has buen mainly oun the apnlicaticn of these
established tecknigues t5 the sclutiom of various wetallurgical probiems.

D. The reproduction of the figures in the photostat 18 too poor to permit evaluation
of the quality of the origisal photomricrugraphs.

25X1 E. it migat Le
IﬂﬂWm Boviet electron microscopo was available in 1948, Anothexr

indication of the limitod amount of work done previously in the USSR on « leatron j
microscopy is the fact tka , only three of the eight reforences ere Soviet. |

2. Resistance of Motuls to Plastic Deformation by Yu I Yegn and I A Chaplinskiy.
m W ¢ no. 5, pp 1023/1026

A. Technically pure irom, lowacerbon steel, heat-treated chromium-EARGARess-
silicon steel and aluminum bropse were wested in linear tansion and cumpression;
Testrained compression; bilaxial and triaxial compression. The Tresults are
Plotted according to various mathematical formulas to deternine which one 1s

moat satisfactory.
3. The Role of Grain Bounduries in the Process of Plastic Daformation of Alumisws
I J B \ v ' V Y’ 'w " '’ .': -

by 8 XOVLieva Doklel AXCAC B8R 90 lE’s, 0o, 6,
PP 1027/1029 :

A. Tests were made on coarse-grained pure aluminum., One series involved o
constomt rate of elongation (2W%/hr) atv 20/600 C; the otisz, slower teats
under conatant load at 400/600 C. 0 L

An o

1) The role of grain boundaries in plastic deformmticn depends on the oenditions
of Qeformation. This wnriation £ explained by a chaange in the mschsnism
of plagtic deformation from slip at low temperatures aud high ratos of
deformation to atomic diffucion at high temperatures and low rates of
deformation.

2) At lov icmperatures and high rates of deforwation, the grain boundaries
seem to present an obntatle tc deformmtion by slip. This hindering action
of the grain boundaries decreases with insreasing temperature,

3) At high tewperaturcs and low retes of deformation, the boundaries are
waaker than the grains; and appreciable logcalized deformation occurs at

the boundaries.

B. Thir study is along the lines of the recent wurk of Grant and his associatea
at M1 dut is f.- less comprehensive. Yakovlieva and Yakutovich have not made
clear the fact that grain-boundary flow is not directly related to the absencs
of slip bands., Alsc they appear not to have takern into consideration grain-
boundary migretion and the driving forces in back of i,

IS Servi and N J Grant: Structure Observations of Aluminum Doformed in
Creep At Elevated Temperatures. TAIME XL} pp /
H C Chang and N J Grank: Observations of Creep of the Grsiu Boundary in
High Purity Alumtnum, TAIME 194 (1952) pp 619/625
K J Grant, I S Servi and A Chaudhuri: Slip and Grain Boundary Sliding
a8 Affected by Grain Size. TAIME 197 [1553) pp.2L1/218

H C Chang and N J Grant: Brain Boundary Sliding and Migration and
Intercrystalline Fatlure Under .ree€p Conditions. LaIME 197 (1953)
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C. Only about a fourth of the references are Seviei. (The fIrst reference under
(6) appears to be a Soviet reference but - cddly ensugh - it has been trans-
literated.) Although non-Sovier referenzes as reten’. as 1952 have been used
Yakovleva .nd Yakutovich seem to bg unaware of the very pertinent 1951 and l§52
papers listed above.

4. Decowposition Potentials cf the Systears NaF
Yu K Delimarskiy, A A Kelotiy and ¥ A Lapa,
19 (1953) mo. b, pp 372/376

A. Metallie zirconium, used 1in some yndusirial fields, is generally obtained by
sodium reduction of the f£luoride. A second possible method might be elentrol-
ysls Gf fused salis, yn which case chlorides and flucrides would come into
cousideration. Chlorides are too volatile but £1 ‘rides might be suitable.
Decomposition potentials of various mixtures of fused salts were determined.
Zirconium was deposited on the cathode during tbhe electrolysis of these
systems -

Ukraipnsikiy heskily Zburnal

B. The amount of zireonium depcsited appears 0 nave been very small. Actually,
in the ternmery system, the asoumption that the deposit was zirconium vas
based on theoretical reasoning. In tie binary system, the conclusion vas
nganfirmed” by the fast that the deposit burned wita a bluish flame and aiad
not give an alkaline gciution in water. Also no details on the physical
charanter of the deposit are giver.

C. This information dc3 not appear tc be very atartling. It has been knowvm
for some time that zirconium cen be otrtained by the electrolysis of s amxbeol
of fused oalt bcths containing zirccnium halides or double halides with o .
without the addition of zirconium oxide, Until recently, u.fe of the reportsd
attempts hap produced metal in tnie way that lhas sub~equeatly yielded &
duatile product. Hayes and Stephens mention twc recent investigmtions 12wt look
»romining- One involves an all-chloride bath; ths othor uses & fused sodium
shloride bath with KpZrFg. foth operate in controlled atmospheres, & factor
not wemtioned by Delimarskiy, Kolotiy and Lapa.

E T Hayes and W W Stepheans: Tho Metallurgy of Zircomiwm. MNetal
prograss 63 (1953) no. 5, PP 5T/110 '

D. Tha shief methed of produsing cirsoniun 4n the USA appears o be “ue Kroll
process, where the sponge is produced by =agnesiug reduction of sirconivm
chloride. Sodium reducticn of the tetrachloride is ome of the mothodo of
obtaining the starting material for the iedide process, the other main preduc-
tion method used here. Ao far as ip known, sodilum reduction of the flueride
1s not being used commercially in the UBA.

E. No further indication is giver c¢f ihe v{pdustrial fields™ whero netallic
girconium is applied in +he USSR. In the UBA the wajor use of notallio
zirconium 18 as a material c? construction for nuclear reactors.

Jubility of Chumicsl Elowenis in cpromiux by I I Xorxilov. Izvestiys Aksdenil

5. 8o
Touk SBSR Otdeleniye Xoimiohesk kb Novk (1993) P 6,. pp 980/967

A. The solubility is evaluated on the banis of throe critéria:

1) proximity in the pericdic systen; . _

2) emall difference in relative atomic dismeters (up to 8 t6 10% for continucus
solid solutions; t4o 1k <o 16 for limited solid solutions)}

3) isomorrhism of arystal lattices (for ccntinvous a0lid scluticns).

These theoretical conclusionn arc supplemented Ry experimental aata vhare
available, Twenty eleuenis forr 1lim?ted sclid sclutions with chromium; five
form continucus sol.d scluticns {alpha iron; wclybdenum; <ungsten; bete
titan<un; ranadium).
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B. Basically this 15 the same approach as that used by Kornilov for other
elements, and the same general comments apply here as have been given in
pevious reviews of six of thcee papers.

I I Kornilov: Solid Solutions - ©iass:fication of the Solubilities of
Flements in iron. Iror and Steel 19 (1958) no. 2, pp »2/56 (translated
Prom 1zvestiya Akademii Nauk USSR 1945 (Khim), (2), 104)

1 I Kornilcv: Classification of the Solubilities of Elements in Ivoa,
Report III. Partial Sclid Sclutions of Iron. izvestiys Akadewmii Nauk,
(USSR, O<delenie Khimizheskikh Nauk, 1948, No. 4, p 369 (traxnslation
of conclusions and onec table)

I T Kornilov: Classification of the Sclubilities of the Elementis in Iron.
Report IV. Pariial Austenitic 5cl:d soluticms cf Iron. Izvestiys
2Xademil Nouk USSR, Ntden:e Khemiszheskikh (sic) Nauk, Sept-Oct 1949,
pp bLk9/k59 {translaticon of conclusions and two tables)

I I Kornilov: Solid Selutions of Nickel. Izvestiya Akademil Nauk,
Otdelenie Knimicneskikh Nauk, 1950, .o. 6, p 582 (trauslation of
econcluaions mand twc tsbles only)

I I Kornilov: Solubility cf the Elemsnts of Mendeleen‘s (sic) Periodis
System ia Nickel. gvestia o nic) Yauk SBSR; Section o mical

ficTences, No. 5, 1950, p 475 (translatior without references)

I I Xornilov: Continuous 8clid Solutions of the Metala of the Transition
aroups of Mendeloev's Paricdic System of the Ele nte. Dokiadi AXsdemii

Wauk, €08@R, New Serics, VoI 13, EEIy 21, I§56,‘$§Eﬂ§3/h97 (translation)

C. The Soviet interest in meta’lis chrosium and chromiun-base allors io siown by
the pubiication &t about the same tima of this paper and. the Xornilov-Aikheyev
work on the constitution diagrams of chromiuu alloys. The genersl subject of

chromium-base alloys has been discusaed in the review of the latter paper. It
hes since been learned that ductile fine wire of chromium has been prepared by

electrolytic otohing but thie does ot materially change the picturs, partiocularly

4n rospact to the ponnible ombrit<lement in service at high temperaturas.

I T Xornilov and V 8 Mikheyev: Consiitution Diegrams of Metallic Bystcas
Based on Chrominum, Uspekhi himil 22 (1933) rp 87758

D. The present paper, however, introdu. s a new aspect by pointing to the similarity

of chromium, mclybdenum and twngsten. Kornilc 7 umphusizes the interest proscnted
by the high melting point, strength and chemical stability of these thred
olements, and indicates that alloys based on these elements may find wide use

in various fields of Soviet tethncleogy.

1) The reference to the gocd shemical atability of these threec elements 13
rether misleading since chremium has good resistance to vxidofion at elavated
temperatur.s, whercas neither molybdenum ner tungeten has As & oatter of
fact, wide use cf molybdenum and ita alloys at eclevated temperatures has
been held back mainly by the probiem of £inding either suitable coatings to
prevent thips oxidation or meclybdenum-base alloys thai are oxidation resistaat.
*  present, tke former 4pIrGACHh Appears moet promising.

2) In the USA there has been some interest in chromium-base alloys as andicated
in the review of +he Kornilov-Mikheyev paper but more attenticn has been given
to melybdznum., Tunssten has received relatively little consideration because
of its higher specific gravity As well as uncertaintica cf oupply.
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3) Kornilov do=s not menticn the reletive supply of these three elements in
the USSR. Presumably chromiuvm would be more svailable than the other two
"lements. The use of any of these elewents a4s the base for alloys would of
cgu.rse require much larger supplies than the use merely as an alloying
element.,

‘6. J Chudoba: El¢atxo-Frosive Metel Removal, Schriftenrcihe des V.rlages Techuik
vol 94, )VEB Verlug Technik Perlin (1953) 107 pp (translated from Czesh by
0 Prodel .

A. ﬂiacueslon of the various phases of electro-eroeive metal removal, including
electro-srark, anodic-mechanical and electro-mechanical grinding and machining.
The conly subject not concerned with metal removal is the hard surfacing of tools
by the electro-spark method. The bocklet is based on talks held at a
Czechoslovak :onference in 1951, w-ich aaves been supplemented by brief nention
of some more recent developments. Although much credit is given to Soviet
initiative in this f£1ield (the USSR 1is called the "motherland of electro-erosive
metal removal”); almost all the machines described are Czechosldvak.

B. The use of these methcds can leed to great economic advantages:

1) no more need of expensive silicon-carbide or diamond grindine nedie;
2) relatively low cost cf nev equipmont;

3) old mschines can be rebuilt in a relatively short time;

L) machining or gdinding time in mAny cases a fraction of that previously

required;
5) ocutting life of sinter=d.zarbide tocls appreciably inoreased vhen ground by

these methods;
6) wany tools saved that wculd otherwiase hive been scrapped.

Czechoslovakia is nald o have reached the "qualitative level" of the USSR

in many fields of wlectro. .« ave netal removal., Soxe cteps to furthexr the
practical use of these metho.: an C:echoslovakia are diacussed: these include
suitable propaganda (n nowspaper .. radic and filme.

C. Credit is given throughout o wnrious Soviet workers es the inveantors of the
various methods of elestro.wrcsive metal remowval., While the Soviets seem to
have been the first o develop these types of metal removal to their present
state, there in aome questicn mun %o thelr clains of priority.

1) J Priestly in 1786 cundutted experiments on the erosive effects cf a spark
discharge.

2) So-called "tap extractors' were intrcduced commercially in the USA prior
to the time that elecirc ercsive metal removal was publicized in the UsSll.
The suspicion hap been expressed that Soviet developments in this field stem
from USA tap extructors sent to the USSR during World War II. .

3) Chudoba doeos mention a test comparing Czechoslevak equipment with & "Western
disintegretor" cf the Mzn‘bnl:‘--'max type, vherein the performance of the
Elox machine wa: atated %c have beex oxly about 10% of that of the best
Czechoslcvix types. He g ves no indication, however, of the length of time
such Elox equipment has heen cn the mariet; nor does he include suffiicient

information to permit sviluation cf ile test.

D. It is somewhat df{fficu.l o visualize the actual extent o which electm-eroaive

i

metal removal s being used in the USSR and Czechcslovakia.

1) Apparently the majer usage in the USSR in 1951 was for grinding and machining
of sintered-carbide tcols and dies. Other uses of these methods for metal
removal appear tc have bteen less prominent., Electrc-spark hard surfacing,
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however, is said to have been used ir many plants for all tools. The
importance placed on thi. development in the USSR is shown by the fact
that rour Stalin prizes have been awarded to workers in this field.

2) The supplemcnt {which seeme to give the etand in Czechoslovakia in 1953)
indicates that the major epplications at that time vere electro-spark
rard surfacing, .ut-off tools, and removal of toola. Mention is made of
the fact that the use of electro-ercsive grirding hud been sloved down
because of low productivity of the mwachines and conseqguent long grinding
times, and because of the "temporarily" increascd sensitivity of sinlered-
carbide tips to cracking. The former is attributed to the use of rebuillt
machines with insufi.clent power. Nc specific cause is given for the
latter, but it in said to have been found with imported sintered carbides
as well as with dowestic grades. -

E. Moat of the interest iu the USA in this type of meinl rswoval has besa im
oconnection with the grinding and machining of sintersd carbides with a2 major
incentive the conservation of scarse diamond bort. On the other hand, the

25X1 | |bas alac stressed the use of tha electro-spark
metbod for wachining highly allcyed heat-renistant alloyc and bardened sieel..
While there has been much experimental and development work in thiu field,
there eppears to have been as yet little commercisl use in the UBA of these
various metho~s (apart from the cstablished tap-removal types of equipment,
such ae those produced by Flcx Corp).

1) Published work in the UBA secms to cast some doubt on the Soviet and
Czechoslovak claims of grestly increased cutting life of sintered-carbdide
toole ground by elsctro-esrcaive methods., Sparcatron Ltd, however, also
claims increased cutting life. The validity of such claims would obvionsly
derend on the quality of the grinding methods previocusly used.

2) ¥he Boviet and Czechoslovak worx emphasizes the scareity u? sllicon-
ocarbide grinding vheels. On the whole, much leas mention i made of
diamond wheels; &nd the omly diussdvaniege of the latter is vald to be
expense. Since the raw matrrials for silicorn sarbide should be readily
available, the only appsrent remson for scarcity of npilicon-cerbide abrasives
would seem to be inadsquatrs plant cepacity.

Minperels and Metals Adviiory Board of the Naticnal Research Council:
Report MAB.)B.m. 80 pp :

N W Thibault and B ¥ Anderscn: Fleatroclytically-Ascisted Diamond Whaeel
6rinding of Cemented Carbide. Techrical Bulletin 526, Nortor Co (1952)

A H Allen: Electro-Machining of Carbides and Other Hard Compeatsa. Motal
Frogrens 62 (1952) no. 2, pp 87/89, 1ke

¥ W Thibault and B R Arderson: Orinding Ca*bzde Tools With Electxrolytic
Assistance. Metal Progress 64 (1953) no. 2, pp 161/16k4, 166

D W Rudorff: lectro Spark Erosion as applied to Metal Machining. The
Engineers’ Digest 1l (19%53) pp 373/377

G Comstock: FElecirolytirn Grinding - Its Status and Futire, Papor pre=
serted &t 18th Annual Machine Tool Elecirification Forum and abstracted
in Prodact Engineering 25 (1954) no. 6, pp 287/288

C P Porterfield: Flecircept . Machining - Metal Removal Without Contact.
Paper presented at 18th Annual Machine Tool Electrification Foxum and
nbatracted in Preduct Engineering 25 (1954) no. 6, pp 288/290, 292

F. The electro-spurs hnrd surfacing hsas previcusly been diacussed in a review of
Smirnov‘s paper, uud su an earlier reviev cf vakimehu.:. Tne present booklet makes
far morc extravaganti ¢laims thar Smirrcv did {BsCme increasss in cutting life
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i K:O%") but thcre 1s no dorumentat!.on to bock up these figures, From = - =7
A he uppr:t-nt vide uge.of this process, hovever, 1t nu 34 b» concluded that electro- B
“h u:i’ncmg noes mprove t.hq bool life. x

*‘mrnov-‘ I-:lectmsmrk strcngt.hening of ruunw weois, Avtcmbu'na;"a
9% t.mktornaya Promy:shiznnost’ (1950) no. 12, 'pp 17370 EE
_Yakimchuk: | Repeated Rceonditioning of Wornm Tooln. YA rkom-mxyu
Matcrialov 5 (Dec 19)?: pp (d/'lb

Subzgr“g:i geatncnt br ngh.Speed- iteel Tooln’ by AT Gulynev, P P ,ru.u-w end
,;-«v:mkl ‘1 I,nstrunent 20 (1@191 m. 3, wp “./6 o, 4, pp 16718

B}

] chm.lvnt. papcr.~ 'l‘vo grndr-r vers anecitigated for '-rru—o. omt heut. trcahcnt. :

on" Tetainnd suntenite; effocl of vals of « aolang from 3100 th .79 C onthe ™ -
‘cusceptibility. to cracking; und offact of 12 variunts of temper(ng apd subrero
treataent -on cutt‘ng P(‘l‘fu‘n'mn Mot nll veste were mtde an bath gl“d&l. :

<

o l) f‘ubzero trcuttlo-nt. hqr "mbant the sooe effent wa n tooper . oy
-‘_2) The .rats of ‘cooling from rive Lemneratuce Lo o 79 € hue no offact on the
suscepubluty 1o "rock!nr Hf auenc et biak speed atecl, but the rate of.
eooling frow §.100 ¢ tr reom lemperelure has a marked tofluence. ! !'h. Taster
the cooling:rate ‘in the lull~r rrnug:. the greater iz the tendency to enckon
‘subsequent cooling t: - T2 C. - S
Subzero troataent may nive n aigoificant increane in cutting pertor-ner ‘when'
the:tool -ia. quenc'ned from n loverstimnencrms) uu,teml.uu.g teupenﬁn'e Or
vhen only .o’ ‘ningle tLouper is used.
Practically;-1t: muy be expedient to uee A subzero t.reat;gnt. in u:e mass
production of ‘tosls as it counteracts the effrct of inadequate control (fime
‘tuations in nustcnitizing ‘temperature; imadequatc tempering). Technical sad
‘ecoponic’’ reaeon:, hovever, will govern as to vhethet the subzero tmt-at
is't bepreferredtouextra te-per. . Co

. One of the. gradea .ested (nr 1 ) vas thc oemxrtioml 18—’0-1 hi;h speed steel
- _‘with about 18¢ W, W Cr and 1§ V. The cowposition of the other grade (EI-34T)

s 48, not koown; the “normal” austenitizing temperaturc of this ‘material, howvever
R vonld eomapond to tbat of a lov~alloy or -olybdznun hi;h spced. auel '

GuLym, Grudov and Badn.en are quite avare of the most pertinent usa vork in this
--£4eld and. have. included five USA references in a bibltognphy of 1h;
the other hand, tbey bave not included a relevnnt Britiah psper. i

K .T“B wolte-' ‘\‘hc Subzero m;tnent of B

. The diocussion m connect.ton vith point AM would mxutc e huhly m
- };tuperatm control in at least sone phnta making high-lp«d

Vhen' subzero’ trea.tlent vas ﬁrst vublicized in the Us?, it was CJCM to fmprove
gcuttiag performance larkedl,y More precise and better controlled tests, Mowever;
:ahoved that it had a negligidble effect on properly heat-treated tools although
1t would improve improperly heat-treated tools. (As o.umatter of fact, some ot
‘the current tool-steel catalogues do not mention high sreed steel im their:
discussion of subzero treatments ; but merecly state that such = treatment may '
“bemefit high-chromium tool aznd dic steels.) This Fresent: point of ﬂ‘v u :
baaicauy confirmed by the vork of Culysev, Grudov and Badaeva,"

- T S utbcugh mny heat treutors bave cooled high speed steel dﬁ'ectly t.o nb:ero .
: “temperatures without cracking, other work has shovn the possibility of cTecks .

unless the tool vere first tempered (vhich cuts down the effectiveness of the -
*  subzero treatment). GCulysev, Grudov and Badzeva's tests on the effect of rttc
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of cooling on cxncking . t.. ‘e reeson for at lestt some af the previous
discrepancies: =namely. ':. sovernlag factor moy be the rate of conling Jjust
above room tem:evaturs “onca Loste of course expla:n why Gulyecv and
Chaadaevr. A1 nut d1: a0~ L.oun question in detail 4dn thewr 1953 ooper...see

point 5 of previuus revics

A P Guiycew nLad ¥ Aavwdeeve. Stabiligetion of Reteined Zhustenite Durdr
Cold Trestmeni ~f teel, Vestnik Manhimostroeniya 33 11953)7 pp 37/4R

It 18 moticeabie that Lhe standard treatuent for both high speed steels involves
a triple temper (L B : : hr : ) hr), More than two tempers are seldom uaed

in the Uia wvith atendnrd hagh speed steels. A8 & mAatter of fuct, some shops
still uge » ninmle temper without an excessive drop in rorforwence of atanderd
lathe tholc. ~vea Suiyaev, Grudov and Badaeva's tegt: rt-w that the diffexsnce
petween o eingle snd o triple Mper wAs no more thun 4. unier their cutting

conditionn. LY™IARY SUBLIECT & ARTA CODRES
~end -
25X1
COWRTDENTIA
25X1

Approved For Release 2005/07/13 : CIA-RDP80-00809A000500590221-9



